Bioluminescent assay of ATPase activity in embryonic material using firefly luciferase.
The continuous bioluminescent assay of ATP has been adapted to the study of Mg2+-dependent ATPases, including the (Na+; K+) pump, in amphibian tissues. A discrete bioluminescent assay procedure for ATPase has also been developed. Components of the firefly luciferase assay reagent modify the observed ATPase activity but this can be circumvented by performing discrete instead of continuous measurements of enzyme activity. In assays with commercial ATPase preparations the continuous bioluminescent assay procedure gave ATPase activities 2.2-fold lower than obtained with the discrete procedure. In Xenopus oocyte or egg homogenates, in contrast, the total ATPase activity measured is stimulated eight times by the luciferase reagent, mainly through an unexplained activation of a Mg2+-independent ATPase. In other tissues, such as Xenopus brain homogenates, both the continuous and discrete monitoring procedures are equally suitable for the determination of ATPase activity.